INTRODUCTION -EQUINE RECURRENT UVEITIS
Equine recurrent uveitis (ERU) is the most frequent cause of blindness in horses worldwide, having approximately an 8% prevalence in horses in the USA, with some studies reporting up to a 15% prevalence. 4, 5, 24 The disease is initiated by a single uveitis episode, which is followed by waxing and waning episodes of uveitis. It is the chronic and recurrent nature of the disease that differentiates ERU from the primary ocular and systemic forms of equine uveitis. Horses affected with ERU commonly develop cataracts, synechia, glaucoma and phthisis bulbi secondary to the uveitis and will often become irreversibly blind as a result. 11 Economic losses associated with ERU are significant, and many blind horses are euthanized for ethical reasons. 
CHAPTER 2 EXPERIMENTAL PURPOSE AND HYPOTHESIS
The purpose of this study was to determine the frequency of detection of L. interrogans DNA and antigen in fixed equine ocular tissues affected with end-stage ERU using realtime PCR and immunohistochemistry. Our hypothesis was that Leptospira DNA and antigen would be detectable in fixed archival equine ocular tissue affected with ERU.
Scientific impact of this study is multi-factorial. This study introduces two techniques which could be tools for diagnostic pathologists or laboratory diagnosticians who might want to determine leptospiral involvement in cases of ERU when only fixed tissue is available. It also will provide insight into the role of Leptospira in chronic, end stage ERU. Currently, no epidemiologic studies exist linking Leptospira and ERU in the Midwestern or Eastern United States. Since most ERU horses (90%) in this study are from the Midwest and Eastern areas of America, a new demographic of ERU horses will be represented. New insight in the etiology and pathogenesis of ERU as a single disease entity and as an animal model for human recurrent uveitis might also be provided.
CHAPTER 3 DETECTION OF LEPTOSPIRA INTERROGANS

MATERIAL AND METHODS
Samples:
Samples were fixed in 10% neutral buffered formaldehyde, dehydrated in ascending concentrations of ethanol and xylene, and embedded routinely in paraffin. Sections of 5 micron thickness were prepared from tissue blocks. Thirty equine globes were obtained.
Controls included (1) ten normal equine eyes and (2) ten equine eyes with a non-recurrent form of uveitis. The experimental group consisted of ten eyes with ERU. A positive control sample of L. interrogans infected porcine kidney was also included. Ocular histopathologic evaluation to confirm presence or absence of ERU in experimental and control groups was performed by a board-certified veterinary pathologist (R.R.D.).
DNA Extraction:
DNA extraction was performed on paraffin-embedded, formalin-fixed equine ocular sections. The sample of Leptospira infected porcine kidney was also extracted and served as a positive control for DNA extraction. Two individual 5 micron sections from each tissue specimen were deparaffinized in xylene, rehydrated in descending concentrations of ethanol and transferred to 1.7 ml tubes. For each of the DNA extraction steps strict protocols were followed to avoid cross-contamination of samples.
The pelleted tissue was rinsed with 100% ethanol, centrifuged at 12,000 x g and air dried. were all samples from control groups and the negative controls (Fig. 1C) . Statistical evaluation using Fisher's Exact Test revealed no significant difference (p=0.1) in the detection of Leptospira antigen between the experimental (ERU) group and the control groups.
DISCUSSION
Our hypothesis that Leptospira DNA would be detectable in fixed archival equine ocular tissue affected with ERU was rejected. Our hypothesis that Leptospira antigen would be detectable in fixed archival equine ocular tissue affected with ERU was accepted.
However, Leptospira antigen had low prevalence in ocular tissues from ERU affected horses. Detection of Leptospira components (DNA, antigen) was lower in this study compared to previously reported evaluations of fresh ocular tissue from horses with ERU. suggesting the bacteria may play a role in the initiation of some cases ERU. 13, 14, 19, 25 In the ERU affected equine tissue samples used in this study, Leptospira may have been present initially, and subsequently cleared by the immune system with no organisms present in ocular tissue with end-stage disease. Alternatively, Leptospira may have never been present in ERU affected eyes evaluated in this study.
The detection of leptospiral antigen in two ERU affected eyes is a trend unique to our study but was not statistically significant when compared to control groups. This finding may be due to true bacterial presence or could be related to antigenic similarity between equine ocular tissues and Leptospira bacteria which has been previously documented with immunoblotting techniques. 13, 18, 19 In these studies, a protein epitope involved in an antigenic relationship with equine cornea and lens was located internal to the surface of Leptospira bacteria. 19 One positive case in this study revealed Leptospira immuoreactivity of the cornea, which was consistent anatomically with the previous literature while the other positive case showed increased staining of inflammatory cells within the ciliary body of the uveal tract.
A discrepancy noted in this study was that Leptospira antigen was detected in two samples but Leptospira DNA was not detected by PCR (a more sensitive testing method).
A possible explanation for this finding would be that different sections of the same eye were used for immunohistochemistry and PCR with bacteria only being present in certain sections. Alternatively, antigenic similarity between equine ocular tissues and Leptospira bacteria 18 could have caused false positive reactivity with Leptospira antibodies.
Epidemiologic studies to link Leptospira and ERU in the Midwestern or Eastern United
States do not exist. In epidemiologic studies of human leptospirosis, there is significant evidence showing that certain geographic areas have a higher incidence of ocular disease. 20, 21 In order to determine if geographic variation of Leptospira involvement in ERU is present, additional studies are needed to compare Leptospira incidence in fresh and fixed ocular tissues from horses in different geographic localities. A C B
